Ultrastructural localization of concanavalin A receptors in the plasma membrane: association with underlying actin filaments.
Whole-mount cell preparations of cultured rat 3Y1 cells were examined by stereo electron microscopy to identify the ultrastructural localization of concanavalin A (Con A) receptors in the plasma membrane, and to clarify the relationship between Con A receptors and cytoskeletal components. Well spread monolayer cells were extracted with saponin, briefly fixed, and then partially broken open with shearing force to facilitate the introduction of antibodies for identification of actin filaments. Stereo electron microscopy of such treated cells revealed a 3-dimensional image of filamentous structures such as fine filaments, microtubules (MT) and endoplasmic reticulum (ER) in the flattened areas of each cell. Just beneath the plasma membrane were meshworks of actin-containing fine filaments, as identified by an immunogold staining method. Microtubules and ER were observed to be either directly or indirectly associated with this meshwork. The broken open part of each cell exhibited a meshwork of filaments which were associated with the cytoplasmic surface of the plasma membrane. Some of the filaments were connected to the plasma membrane either by their ends or by their lateral surfaces. The localization of Con A receptors was examined by binding colloidal gold-labelled Con A to the surface of fixed, saponin-extracted cells. Virtually all gold particles bound externally at the same membrane sites where intracellular actin filaments attached internally. The observations strongly suggest that the distribution of Con A receptors was regulated by the underlying meshwork of actin filaments.